In this paper, we investigate whether educational inequalities stem rather from differences between families or within families. In a poor economy, schooling is costly for parents and education is likely to be unequally distributed among siblings. Drawing on discrete ordered choice models, we present a simple method to estimate the between and within components of both the explained and unexplained variances of education. For our empirical analysis, we use the LSMS survey conducted in 2002 in Albania. We explain about 40% of the total variance and find that inequalities in education are mainly due to differences between families. Differences within family are lower and far less easily explained.
1/ Introduction
One of the most influential factors behind economic and demographic changes is education. Investments in human capital play a prominent role not only in developed countries, but also in developing countries. Numerous studies have empirically shown that the level of parental education is a very significant variable when explaining children's education.
Interestingly, the fact that observed as well as unobserved components of family background strongly influence the outcomes for children over the life-cycle has been mainly considered from an intergenerational perspective. For instance, in numerous societies, it has been evidenced that intergenerational correlations in schooling attainment are most often comprised between 0.3 and 0.4 (see Altonji and Dunn, 1996) .
Following Becker and Tomes (1986) , economists have mainly focused on this issue of intergenerational mobility of education. The different models of household behaviour view educational attainment as the result of family decisions in which parental resources and children's outcomes are linked through investments in human capital.
1 Despite the well established relationship between parental and offspring education, it remains difficult to grasp the underlying mechanism. More educated parents have certainly more ability than less educated parents and these abilities are likely to be transmitted through genes or culture. But at the same time, parents with more abilities also generate more income. Another channel to understand the children's educational attainment deals with intragenerational mobility of education. Even though the samegender sibling correlations in schooling are about 0.5 in the United States, the allocation of resources within the family often leads to unequal outcomes for the different family members.
Knowing how resources are divided within the family is further investigated in the Handbook's chapter of Behrman (1997) , who provides empirical evidence on the issue of intrahousehold allocations. Among the most important explanatory variables for such allocations are endowments, preferences, investment prices, household resources levels, labour market opportunities and marriage markets. From an empirical perspective, problems of intra-household allocation are found in several domains including mortality, health, food, time allocation or education. Clearly, these issues are highly important from the public policy point of view since it may affect the effectiveness of redistributional policies. When inequalities within families are large, public policies transfer programs giving the same amount of money to the different members of the household are partly inefficient.
Several empirical studies, which are further described in Behrman (1997) , have suggested that there exist fairly large within-household variances. Education is certainly the most important area where it matters to measure and to understand the problems of intra-household allocations,
given the long-term impact of schooling on labour markets. Intragenerational differences in education may stem from endowment differences, but they may also be explained by the size of the sibship, the birth order of children as well as the gender composition among siblings. While numerous authors have focused on the link between endowments and the allocation of schooling within the family for the US case (in particular Behrman et alii, 1995) , there seems to be less evidence concerning the magnitude of inequalities in education in developing countries. At first sight, this is puzzling since education is more costly for parents in poorer economies, which is likely to increase the within-sibship variance.
A difficulty with the focus on intra-household allocation is the need of accurate data. As emphasized in Behrman (1997, p.127) , "descriptions of the extent of variance in intra-household allocation from systematic socio-economic data sets are limited because many data sets take the household as the unit of observation for most of the information that they collect". Researchers being interested in the measurement of educational attainment of siblings are most often constrained by the lack of information on those older children who are no longer living with their parents. There are also other difficulties with the educational dependent variable. On the one hand, some children are never enrolled in school, especially when the parents have very limited resources. On the other hand, it is often difficult to know the exact number of years of schooling for children. Indeed, educational outcomes are often given by a discrete level of attainment, ranging from the decision to attend elementary school to the decision to continue beyond high school. 2 Thus, the lack of appropriate data and methodological difficulties help understanding why measures of the within-household variance of children's education remain so scarce in developing countries. This is undoubtedly problematic since the link between economic development and the intra-household allocation of education has been recently evidenced. Yang and Zhu (2003) note that there may exist differences in the structures of production and organisation between the rural and urban sectors. The dominant form of organisation is family farms in the agricultural sector, so that allocative efficiency does not require that each family member benefits from a high level of education. Conversely, in the industrial sector, individuals are involved in paid activities, so that there is a positive return to the schooling of each family member. In addition, structural changes are such that activities progressively transform from agricultural to industrial sectors, and parents have differentiated incentives to invest unequally in their children's education. 3 Our purpose in this paper is to further investigate the intra-household distribution of education between siblings. Our primary aim is to give an accurate measure of the within-sibship variance, in order to know how important is the understanding of intragenerational mobility of education. This raises several methodological issues. Specifically, we rely on discrete ordered models with random effects to estimate the between and within components of both the explained and unexplained variances. We also discuss the problem of censoring for the education variable, and we choose to base the selection of the sample on the child's age. By including both parents' and children's characteristics into the regressions, we seek to better understand the factors that may explain why parents make unequal investments in the human capital of their different children.
For our empirical analysis, we use a cross sectional data collected in 2002 in Albania by the Worldbank. In that poor country, we show that completing more than the primary school level is a very discriminating variable between children. For our purpose, we select families whose children are all aged more than 16, so that each child had the opportunity to complete primary school. Then, we estimate random effects binary Probit models to perfom variance decomposition. We also assess the robustness of our binary variable approach by estimating random effects ordered Probit models. Our main result is that much of the explained variance stems from inequalities between families.
The remainder of the paper is organized as follows. In section 2, we briefly review the previous literature concerning the different hypotheses that may explain inequalities in education within families. Section 3 provides a description of the Albanian data set, with descriptive statistics on educational outcomes in that country. Section 4, which is the core of the paper, includes an econometric analysis based on random effects ordered choice models. We discuss the different factors that play a role when explaining education in Albania and we estimate the magnitude of the between and within components respectively of the explained an unexplained variances. Concluding comments are in section 5.
2/ Previous literature
In this review of the previous literature, we attempt to show the different factors which have been proved to influence the intra-household distribution of education within the family, with a special focus on the differences between developed and developing countries. Numerous studies have attempted to provide explanations of why there may exist such differences in education among children, but very few studies have shed light on the magnitude of these differences. For instance, Ejrnaes and Pörtner (2004) indicate that differences among families measured through a simple variance analysis accounts for about half of the total variation in completed education between children. Yang and Zhu (2003) document the changes in sibling educational structure over time in
Taiwan. Their two main results are that educational inequalities decline rapidly during the course of economic development and that differences in siblings' education among rural families tend to be much higher than those for urban families.
A potential determinant of intra-household allocation concerns the birth order of children. Following findings of psychologists and sociologists, it has been argued that birth order influences children's innate abilities and endowments. When capital and labour markets are complete and perfect, basic models of human capital imply that parents educate their children up to the point at which the expected marginal return equals the marginal cost. In this context, if innate abilities and education are complements rather than substitutes for producing human capital, investments should be more profitable and therefore higher for first-born children.
This prediction seems to be supported by empirical evidence, at least for developed countries. For instance, in the US, Behrman and Taubman (1986) find that the average education significantly declines as one moves from first-born to fourth or later-born children even after controlling for family background and family size. However, poverty and capital constraints may change the conclusions, especially in developing countries. Poverty there often leads parents to send their children to the labour market (Basu, 1999) . The higher innate abilities of earlier born children make their work more profitable and generate additional resources helping parents to alleviate the poverty constraint. Parents can then avoid sending the youngest children to work, and they may devote more financial resources to the financing of higher education for later-born children.
These two opposing forces imply that the relationship between birth order and education is an empirical matter. In Brazil, Emerson and Portela Souza (2004) find that male and female first-born children are less likely to attend school. While older male children are sent to the labour market, older female children are kept out of school in order to assist the mother with housework. 4 According to Ejrnaes and Pörtner (2004) , the advantage of children with higher birth orders is reinforced in the case of endogenous fertility, which is supported by empirical evidence in Philippines. They find that within family variation in education is more important when the parents are more educated and own more land.
When capital markets are incomplete, parents have to decide how to ration available resources to their children, which gives rise to the sibling rivalry theory (Garg and Morduch, 1998) . A child's education then depends on the gender composition of the sibship. Under the assumption that the returns to human capital are higher for men, children are expected to fare better when a greater fraction of their siblings are female. Results from poorer countries suggest that there exists a competition for scarce resources. In Ghana, children's enrolment in secondary schooling is fifty per cent higher in all-sister households than in all-brother households. A similar finding is obtained for Tanzania, with increased years of schooling for children having more sisters, but evidence from South Africa shows very limited effects of sibling gender composition (Morduch, 2000) .
When the returns to schooling differ between men and women and parents have an aversion to earnings inequality among their children, sibling gender composition effects may appear even in the absence of borrowing constraints. Indeed, Butcher and Case (1994) suggest that in the US, where liquidity constraints are less likely to be binding than in less advanced economies women raised only with brothers receive on average more education than women raised only with sisters. Nevertheless, for the same country, Kaestner (1997) and Hauser and Daphne Kuo (1998) find no support for the hypothesis that sibling gender composition affects educational achievement, and sibling inequality is independent of parental wealth (Gavaria, 2002) .
Direct interactions between siblings are an additional may also result in sibling gender composition effects. As pointed out in Ono (2004) and Bommier and Lambert (2004) , sibling rivalry may arise from gender-specific substituabilities or complementarities between children, either in the parental utility function or in the family production function. For instance, there may be some positive externalities between siblings, such that education becomes less expensive for latter born children. Specific goods such as books or clothes already bought for older children may be used again by younger children, or the latter may be helped by older children when doing schoolwork. In that case, the impact of an additional brother relative to an additional sister is different for a given child, although empirical evidence is rather contrasted concerning the gender and birth order of the children are favoured by different sibling compositions.
In Taïwan, having an older sister instead of an older brother increases a boy's educational attainment (Greenhalgh, 1985) . In that country, remittances from unmarried daughters are used to finance higher education of sons, as male offspring are more likely to care for their parents in old age. Investing in boys rather than in girls would then be a more profitable strategy. Parish and Willis (1993) reach a rather similar result for that country, but they note that older sisters are beneficial for younger siblings of either gender. It could be that older female children are more likely to care for the younger children, as shown by Jamison and Lookheed (1987) in the context of Nepal. Lillard and Willis (1994) find that in Malaysia schooling is a decreasing function of the number of older brothers for boys and of the number of younger sisters for girls. 5 Sudha (1997) also shows that the effects of gender composition do not appear concentrated only among girls.
Last but not least, heterogeneity in preferences among household members may also explain inequality in educational attainment among siblings. According to recent collective approach or other bargaining models, the allocation of resources is expected to depend both on the level of household resources and on the distribution of control over these resources. In
Brazil, maternal education has a larger impact on daughters schooling than on sons schooling in Brazil, while the influence of paternal education is more important on sons education (Thomas et alii, 1996) . These differences result from a disagreement between spouses regarding the allocation of resources within the household rather than from gender-specific differences in the technology of human capital production. This may occur either because both spouses have different preferences for investing in the human capital of their children or because the returns to investing in gender-specific children differ for father and mother.
Overall, this literature suggests complex siblings effects. The numbers of brothers and of sisters are important determinants of a child's education, especially in developing countries. They may affect differently the education of boys and girls. Finally, (gender-specific) birth order is also an important determinant of education, although the sign of the corresponding effects is a priori ambiguous.
3/ Data and descriptive statistics

The Albanian context
Over the past decade, Albania has been seeking to develop the framework for a more open society. The main challenge during the transition to a market economy was the lack of basic infrastructure in the economy, and especially in the education sector. Despite very low income levels, there has been significant progress in creating conditions to economic growth. In that country, a substantial fraction of the population remains vulnerable to poverty. Importantly, income-related poverty is mainly due to the lack of access to basic infrastructure, education and health services. Consequently, education is costly for households and expenditures related to investments in human capital are likely to be the source of strong inequalities both between and within families.
Elementary education in Albania is compulsory (grades 1-8), but most students now continue at least until a secondary education, either vocational/technical (3 to 5 years) or regular (4 years). Students must successfully pass graduation exams at the end of the 8th grade and at the end of the 12th grade in order to enter tertiary education, which is made of 4 to 5 years undergraduate, 1 to 3 years graduate and 3 years postgraduate.
The history of education in Albania has been rather eventful, in relation to the political context. Literacy rate was particularly low in the first half of the 20th century, mainly because very few schools offered education in Albanian language, and enrolment rates were very low.
Until independence in 1912, education was offered mainly in Greek and Turkish. An ambitious national educational system, using Albanian language and significantly focused on professional programs, was developed during the 30s, with an important effort on teacher's formation. Albanian-Soviet breakdown. Children's education then progressed dramatically (from 60,000 students enrolled at all levels in 1939 to more than 750,000 by 1987), both in rural and urban areas, and adult education programs were also provided. As a result, illiteracy had virtually disappeared by the late 80's: it is today less than 7% of total population aged 9 or older.
A reorganization plan was announced in 1990 that would extend the compulsory education program from eight to ten years. The following year, however, a major economic and political crisis in Albania, and the ensuing breakdown of public order, plunged the school system into chaos. Nearly one-third of the 2,500 schools below the university level were ransacked and fifteen school buildings razed. Many teachers relocated from rural to urban areas, leaving village schools understaffed and swelling the ranks of the unemployed in the cities and towns (about 2,000 teachers fled the country). In the late 1990s, many schools were rebuilt or reconstructed to improve learning conditions. Most of the improvements have happened in the larger cities, such as the capital Tirana which suffered from vast overcrowding of classrooms.
The LSMS data
For our empirical analysis, we use a cross-sectional survey conducted in Albania by the household questionnaire which includes all the core LSMS modules (see Grosh and Glewwe, 2000) , with data related to household roster, dwelling, education, health, employment, transfers and social assistance, other income sources, consumption, and anthropometrics. A few additional modules are available, dealing with migration, fertility, subjective poverty, agriculture, and nonfarm enterprises. The three other instruments are a diary recording household food consumption, a price questionnaire and a community questionnaire. In rural areas, the community is defined as a village and the inhabited area surrounding it, while it is related to administrative partitions in the urban areas.
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To investigate the sources of inequalities in education, either between or within families, an accurate description of educational attainment of each sibling is needed. The LSMS education module provides information for each household member on whether the person has ever attended school, the highest grade completed and the highest diploma. It also informs whether the person is enrolled in school during current academic year and whether (s)he is currently attending school. However, a central difficulty arises with the Albania core education module, as in the other LSMS surveys, since it provides no information on the education of children who are no longer living in the household.
To solve this problem, we could focus on families with only young children, living with their parents, but this would lead to additional difficulties. On the one hand, these households are more likely to have incomplete fertility. On the other hand, this induces a censoring problem since younger children are more likely to have incomplete schooling. In turn, it may introduce sample selection bias since these censored observations also have a higher probability to achieve an education level higher than the reported level. Fortunately, the fertility module of the Albania LSMS allows us to overcome that difficulty. This module provides information on all the children ever born from all women in the household above 14 years.
This module includes some basic questions for those children who no longer live in the parental home. In particular, we know for each child the gender, whether the child is alive, in which country the child lives, and the highest level of completed education. However, there is no information about current enrolment in school. So, using both the education and fertility modules, we get a full description of educational attainment at the sibship level. Several variables related to the children may be constructed to explain education in Albania. For each child, we have information about gender, rank in the sibship, number of siblings, number of brothers or sisters, number of older or younger siblings, among other covariates including parental characteristics.
Our data suggest that the most discriminating educational level in Albania is the complete primary school level since about one half of the children have more than 8 years of schooling.
Since children are approximately 15/16 years old once they have completed elementary education, we rely on the following strategy.
In order to ensure that there is no selection bias, we focus on children older than 16. We know whether they have more than the 8 years primary grade. 8 As pointed out in Ejrnaes and Portner (2004) , selection bias is avoided because the selection is based on an exogenous covariate, i.e. age. Since children have to be older than 16 in 2002, this means that our study is 7 Community information was collected from interviews with persons reputed to have superior information about each module within a community, usually an elected or appointed community leader. 8 We assume that children aged over 16 have already either finished primary school or have dropped out and will never finish. Given that primary school lasts 8 years, it may be that some kids over 16 are still in primary school, for instance in case of multiple grade repetitions. For kids living at home and enrolled, we find that only 9 (resp. 1) children aged 17 (resp.18) are still in primary school.
based on education achieved during the last decades. 9 Although our aim is not to understand how inequalities may have been shaped by the institutional context, we can get some ideas about the evolution of education over time and we measure the consequences on the magnitude of education inequalities within and between families using the 2002 LSMS.
Hence, we rely on a binary variable to measure educational inequalities. At first glance, one could argue that this approach is not much informative, since there is not much variability in a binary variable. Nevertheless, we believe that this is a realistic approach to account for parental investments in human capital in poor countries. In Albania like in many developing countries, the elementary school system is nowadays theoretically mandatory, most often publicly provided and tuition-free. However, the tumultuous history of Albania, together with complex language and religious constraints, made it very difficult for some children to access even primary school at some periods (see Section 3.1). In such a context, the main decision for parents is just to decide, for each child, whether they will send him/her to school or not, so that some children have absolutely no education. In addition, the successive political and economic crises often induced many primary schools to close their doors, so that many children dropped out before they could finish primary school. Our binary approach therefore seems really relevant for studying education inequalities in Albania over the period concerned.
Although we mainly rely on a binary educational variable in our econometric analysis, we agree that this approach may lead to a lower bound when measuring inequalities within the family. As a consequence, we have further investigated the robustness of the binary approach by estimating other models in which education is a categorical ordered variable. We have also attempted to explicitly account for censoring when using the ordered levels of education.
The sample is restricted to families with at least one child 16 years old or more. After deleting missing values and sibships with incomplete information on education or age, we get a sample of 6959 children, in 2091 families. For these families, the household head may either live alone or in couple. In order to better understand the respective impact of father's and mother's education on the child's educational attainment, we have also considered a restricted sample in which the household head lives in couple. This new sample is made of 5612 children corresponding to 1728 families.
Descriptive statistics
Let us first describe education attainment in Albania. As shown in Figure 1, Figure 2 . On the whole, girls are more educated than boys according to the LSMS.
The fraction of boys with at most 8 years of schooling is 52.6% instead of 50.4% for girls.
Secondary and university levels are more common among girls, whereas vocational education is more frequent for boys.
Insert Figure 1 here
A preliminary approach to investigate the source of inequalities consists in decomposing the variance of the binary education variable into between and within components. In our sample, the between variance is equal to 0.182, while the within variance is significantly lower and equal to 0.087. This suggests that inequalities in education mainly occur between families in Albania, although this simple analysis clearly neglects the role of children and parental characteristics to explain educational attainment.
In Table 1 , we provide a brief description of the different covariates which are included in our empirical analysis. There are slightly more boys than girls in the sample, and the average age for children is around 30 years. The mean number of siblings is 3.8, with slightly more brothers than sisters. Concerning parents, selected characteristics of the head are marital status, age, education, area of residence (either rural or urban) and religion. When comparing the distribution of education between both generations, we observe that the proportion of parents with more than 8 years of schooling is only around 30%. Many parents have completed only 4 years of primary education, or have simply no education at all.
Insert Table 1 here
As expected, both the child and parental characteristics influence the pattern of education in Albania (Table 2) . Consistently with the history of education in Albania (see Section 3.1), receiving more than the primary school level is more likely for children born between 1961 and 1975. The decrease in educational level for younger children observed in Table 2 reflects both the deterioration of educational system 10 and the fact that some young children are still enrolled and their parents. Clearly, we do not account for schooling attainment of young children in 2002. 10 Children born after 1975 were 15 years old during the 90's, so they were supposed to be at primary school during the chaos of the educational system.
have not reached yet complete primary level. 11 Gender differences are also substantial. While young women are significantly more educated, the opposite result holds for women older than 45. The number of siblings reduces the fraction of children with more than 8 years of schooling.
We observe a significant and continuous decline as the size of the sibship increases, especially for females. The proportion of children with more than primary education is 71.1% for those who have at most one sister or brother, but it is twice lower (32.3%) for those with at least 6 siblings.
Insert Table 2 here
In Table 3 , we further investigate the role of the gender composition of the sibship. For a given number of siblings, we find that a child is less educated when (s)he has more brothers in the sibship. This clearly indicates that there exists sibling rivalry in Albania. The role of sibship gender composition seems larger as the size of the sibship increases. For instance, with 3 siblings, about 73% of the children who have only sisters have more than the primary education level, while this fraction is only 48.3% with two brothers. In addition, the impact of the gender composition of the sibship seems more important for girls than for boys.
Concerning parental characteristics, the most important covariate is the educational level of the head. Intergenerational effects of human capital transmission are large. When the parent is graduated or post graduated, nearly 90% of children have more than 8 years of schooling, while this proportion is less than 35% when the parent has at most the primary 4 years level. These differences are more pronounced for girls than for boys. Compared to Muslim and Catholic religions, Orthodox children have a higher probability to receive more then 8 years schooling.
The probability to receive more than primary education is larger when parents live in an urban area. 12 Finally, the presence of a secondary school is a strong incentive for completing primary school and the presence of a secondary school has more impact on primary education than the presence of a primary school.
To better understand how these factors combine to determine the probability for a child to achieve more than the primary school level, we now turn to an econometric analysis. Drawing on random effects Probit models, we decompose the source of educational inequalities into observed/unobserved and between/within components. 11 We will see, however, that our estimates are not biased by this second effect. 12 In comparison, this proportion is more than twice lower when parents live in a rural area.
4/ Econometric analysis
4.1/ A random effects Probit formulation
We are interested in estimating the probability that a child has achieved more than the primary school level. The corresponding model is: . In (1), index j represents the family and index i stands for the child, j N is the sibship size, ji X is a set of explanatory variables specific either to the child or to his family, β is the vector of associated parameters, and ji ε is a random term such that:
The random term j u , corresponding to unobserved heterogeneity for the family j , is assumed normally distributed, and ji v is a child-specific normally distributed random term. Then, the log likelihood of the model may be expressed as 
where φ is the density function of the multivariate normal distribution with positive correlations and with unity variances. The multivariate integral in (3) cannot be computed directly because of the correlations between the ji ε terms. However, the conditional independence assumption implies that the multivariate normal density of the ji v terms is the product of univariate standard normal densities, which allows computing the above integral. Let us denote by Φ the cumulative distribution function of the univariate standard normal distribution. Then, we get
This specification is a random effects Probit model, which can be easily estimated using Gaussian quadrature techniques (Butler and Moffitt, 1982 
Yˆ is a measure of intra-household heterogeneity for a given family. As a final step, we compute the variances of 
4.2/ Explaining educational attainment
We use the subsample of families in which at least one child is older than 16 and estimate several random effects Probit models for the probability to have more than 8 years of schooling.
Both characteristics of the child and of the parents are introduced in the various regressions.
Results are reported in Table 4 .
Insert Table 4 here
In model (1), the only child characteristics are gender, age, birth cohort (6 dummies), birth cohorts interacted with age, number of siblings and birth order. The null joint hypothesis that education does not depend on these covariates is strongly rejected. According to these estimates, the probability to have more than the primary level is higher for girls (at the 5% level).
Having several siblings strongly reduces schooling, since parents have fewer resources to devote to each of their children. We find a slightly positive effect, albeit not significant, for birth order.
Interestingly, the magnitude of the coefficients for the child's characteristics is rather low.
Our specification means that we consider a piecewise-linear function for the child's age.
To better interpret the results, we represent in Figure 3 the probability for a child to have completed more than 8 years as a function of birth year. First, for those born between 1950 and 1960, the profile is increasing. It is then slightly decreasing for those born between 1960 and 1975. Finally, we note that the probability is much lower for those children who were enrolled during the 90s (they are born after 1975). This finding is very consistent with the history of Albania, with a harmful effect of the crisis during the beginning of the 90s on schooling.
Insert Figure 3
Several variables related to the parents play a prominent role when explaining the child's educational attainment. The probability to have more than 8 years of schooling is more important when the respondent parent is a woman and lives in couple, while age is not a significant predictor. The child's education increases with the parent's education. Completing primary school is more likely when the parent has completed secondary school or more. This effect is mainly due to an intergenerational transmission of human capital, but it may also be linked to the impact of parental resources.
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There exist strong cultural differences when explaining education in Albania. On the one hand, a child with orthodox parents is more likely to be high educated. With respect to the Muslim reference group, the category comprising other religions also increases the schooling probability (at the 5 percent level). On the other hand, we find that children are significantly less educated when their parents live in a rural area. As parents are more likely to undertake agricultural activities in rural areas, this could prevent children from completing high education.
14 Also, it may be that schooling is more difficult in rural areas, either because of the lack of appropriate infrastructure or simply because parents live far away from secondary schools or universities. Education would then be more costly, for instance if parents have to rent a dwelling 13 More educated parents have certainly a higher level of income, and it will be much easier for richer parents to finance the cost of education. Unfortunately, we only have information on the current level of income in the data. We choose to exclude this covariate, as the household income variable may be caused by the education of children and the measure of income is not related to the period of investment in education.
14 Ideally, the regression should include a measure of the parent's socio-economic position. Unfortunately, this information is only partially available in the LSMS questionnaire. In the labour module, we know whether the respondent has worked during the past 12 months and eventually the occupation of the last job, but there is no information for those who are no longer working.
for the child. Part of these effects is captured by community variable and more schooling is observed when there is a secondary school in the community.
Our results show that parental characteristics are more influential than those of the child when explaining the child's education. The variance analysis sheds light on the source of educational inequalities in Albania. Our main conclusions are as follows (see Table 4 ). First, with the random effects Probit model, we explain 40% of the total variance, which is rather important.
Second, much of the explained variance is due to differences between families. The weight of the within explained component is equal to 0.9%, while the between weight is 39.1%. Third, concerning the unobserved part of the total variance, we find that there is slightly less within variance than between variance (respectively 27.1% and 32.9%). These findings globally show that educational inequalities between families are more important than those within families (respectively 30% and 70%).
One could argue that the low percentage of the within observed variance is due to the lack of appropriate explanatory variables for children. We have then estimated several additional models (see models (2) and (3) in Table 4 ).
Model (2) tests for the presence of a sibling gender composition effect. For that purpose, we introduce into the previous model the number of sisters (assuming a linear effect). Since we control for the size of the sibship, a null coefficient for that variable means that brothers and sisters have the same effect on a child's education. According to our estimates, it is more beneficial for a child to have sisters rather than brothers. With more sisters, the probability to have more than 8 years of schooling is significantly improved. Several explanations have been given for that result. 15 Since education is more profitable for boys than for girls, parents should primarily invest in their sons if they cannot provide the efficient level of human capital for their different children.
Model (3) analyzes both the birth order and gender composition of the sibship, through the numbers of older and younger brothers and sisters. Coefficients for the numbers of brothers (either younger or older) are highly significant and negative. Both estimates are not statistically different, suggesting that all boys are treated the same way whatever their birth order. The coefficients are much lower for the number of sisters, and only the number of younger sisters is statistically significant at the 1% level. It could be that older-born sisters are more likely to help their parents in domestic tasks and have to care for the latter-born children.
15 See in particular the detailed discussion in Butcher and Case (1994) and Garg and Morduch (1998) .
Although these two additional models better explain the role of the child's characteristics, we do not observe much difference with respect to the previous specification in terms of variance analysis. The explained component of the variance is again about 40%, and much of the variance is due to differences between families: the within explained component represents 0.9% of the variance. When computing the unexplained variance, we still find that the between component is slightly higher than the within component (see Table 4 ).
Since descriptive statistics suggest substantial gender differences in educational attainment, we estimate a model where all the explanatory variables are interacted with the gender of the child. These interaction terms indicate whether or not the child and parental characteristics are more or less important for boys and girls. 16 Our results are twofold. First, the within component is now much higher, i.e. 2.1% versus 0.9%, and the unobserved within component of the variance is reduced. Of course, the within observed value is still very low, but accounting for gender differences is helpful to explain the intra-household allocation of education. Second, two important factors have a different impact on boys and girls. Birth order has a positive effect on girls' education, which is consistent with the fact that first born girls have to take care of younger children, and girls are more discriminated in rural areas than in urban areas. An explanation is that domestic tasks as well as help with farming activities prevent daughters from achieving more than the primary level.
Insert Table 5 here
We have also estimated separate regressions based on the urban-rural status. As shown in Table 5 , the probability of having completed primary school is higher for girls in urban areas and it is a decreasing function of the numbers of siblings and sisters. Conversely, in rural areas, education is lower for girls and the sibship sex composition does not matter. While parental characteristics have a rather similar effect in both cases (albeit they are less significant among rural families), there are large differences in variance decomposition. Indeed, the overall explained variance is much higher in urban than in rural areas (34.3% versus 22.3%). At the same time, the within components are more important in rural areas: 2.0% instead of 1.5% for the observed variance and 34.8% instead of 29.8% for the unobserved variance.
The comparison of variance decompositions shows within families inequalities are of the same order of magnitude in rural and urban samples, whereas inequalities between families are significantly larger in urban areas. This implies that inequalities would be overestimated in urban areas if they were measured at the family level (average education in the family) rather than at the child level. These larger differences in education between siblings in rural areas than in urban areas may be explained by time and budget constraints, which are probably more severe in rural areas, preventing rural parents from educating some of their children.
We also account for the role of religion and estimate regressions respectively for Muslims and non-Muslims. Again, several differences are observed between the two populations. Sibship and the siblings sex composition significantly matters for the Muslim children, whereas they do not influence educational attainment for the other religions. Muslim girls seem more likely to have completed 8 years of schooling than other girls. However, this effect is partly offset by the number of sisters effect (a girl has one sister less than her brothers). Concerning the head of the household, gender, age and marital status are also significant characteristics only for this group, while the parental education effect is almost similar for both religions. The variance decomposition is also influenced by the religion. The explained part of the variance is much lower among Muslims (37.6% versus 46%) and the within component is slightly lower among the Muslisms (28.7% versus 29.1%), suggesting that Muslim parents are slightly less unequal than other parents.
Finally, intra-family inequalities in education may be explained by parental characteristics if the father and the mother behave in a different way with respect to their children. If we suppose that mothers have a preference for investing in their daughters' education and that fathers have a preference for their sons' education, this would lead to increased inequalities among siblings. To further investigate such effects, we now consider the sample with parents living in couple. With respect to our previous estimates, we introduce into the regression the educational level of the father (5 categories) along with variables comparing education of both spouses. We construct two additional dummies, respectively when the mother is less educated and more educated than the father (the reference being 'same education' for both spouses).
Let us focus on the effect of the parental education. 17 As shown in Table 6 , the child is more likely to have more than the primary level when the father is high educated, especially if graduated or post graduated. The probability to have more than 8 years is strongly reduced when the father is more educated than the mother, while the effect is positive at the 1 percent level when the mother is relatively more educated. This may be the sign that there exist gender 17 According to Table 6 , estimates for the other variables are unchanged with respect to our previous discussion. differences in family resources, women being more child oriented (Thomas, 1994) . 18 However, these effects do not affect the decomposition of the total variance. With interaction terms, the fraction of the explained variance is 42.7%, and much of this variance is due to differences between families. Again, the between component of the unexplained part of the variance is slightly higher than the within component.
Insert Table 6 here
4.3/ An extension to the case of ordered education
In our previous analysis, educational attainment of the child was given by a dummy variable. Unfortunately, this restriction may lead to an under-estimation of the magnitude of inequalities within families. Among those siblings who have completed more than the primary school level, parents may for instance favour vocational studies for their sons and graduate or postgraduate studies for their daughters. We now extend our method to the case where education is measured by an ordered categorical variable.
Following the previous description of education in Albania (see Figure 1) , we consider that education is represented by a four categories ordered variable, the corresponding levels being . Again, the model can be estimated using numerical approximations and Gaussian quadrature techniques.
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The difficulty with the ordered model is still linked to censoring, since young children may have not yet completed their education. We choose two different ways to circumvent the problem.
A first solution is to consider the subsample of families amongst whom the youngest child is at least 21 years old. Indeed, a child who is above 20 and still enrolled in school will necessarily be in the upper category (graduate or postgraduate studies), so that the censoring problem vanishes. There is no sample selection bias with that method since age is exogenous, but this reduces the number of children in the sample to 5615 (1701 families). A second solution is to place no restriction on the child's minimum age, but to modify the individual likelihood so as to account for censoring. The censored model is in fact a simple extension of the ordered model.
The probability that
when the child has completed schooling, while it is equal to ∑ =
when the observation is censored. This in turn increases the size of the sample, which now comprises 6956 children (2091 families).
As a benchmark, we first estimate on the sample of 5615 children the probability that a child has more than the primary level of education, using a random effects Probit model. Clearly, the first regression in Table 7 leads to very similar estimates with respect to those previously discussed, meaning that the selection is not a problem. This similarity holds both for the coefficients and for the variance decomposition. Hence, we now turn to the random effects ordered specification, with children being at least 21 years old. As shown in Table 7 , we find a different pattern when decomposing the variance of the ordered educational outcome. Our results are twofold. Table 7 here First, the decomposition into the between and within components for the explained variance still indicates that inequalities stem mainly from differences between families (31.4%) rather than within families (0.6%). However, we reach an opposite conclusion for the unobserved variance. The weight of the within component is now higher than the one of the between component (36.6% instead of 31.3%). In the binary models, the between unexplained variance fraction was almost comparable, whereas the within unexplained variance was only 25.8%.
Insert
Accounting for more educational levels increases the magnitude of unexplained variations within families. It therefore seems that families tend to be more egalitarian at providing a complete primary education to all their children, but they become more unequal at the vocational, graduated and post graduated levels. Since such education is far more costly than primary education, liquidity constraints play a more important role and parents can offer higher education only to a fraction of their children.
A second result is that the fraction of the explained variance is now lower for the ordered Probit formulation than for the Probit specification, 32.1% instead of 40.8%. This suggests that the larger inequality within families for higher educational levels than for primary education can hardly be explained by the observable characteristics. It could be argued that the comparison between the binary and ordered specifications may be inappropriate because the dependent variables are different. However, the latent variables of the binary and ordered models should theoretically be the same, except with a different normalization.
On the one side, 1 μ is equal to 0 in the binary model, so the two latent variables may differ by a constant additive term. On the other side, the share of unobserved within variance differs between the two models, so the two latent variables may also differ by a multiplicative term (because of the normalization 1 = u σ ). This means that the parameters estimated in the two models should be proportional rather than equal. In Figure 4 , we show that this is approximately the case. When regressing the coefficients of the ordered model on the coefficients of the binary model, the fit is very good (with an adjusted-R 2 of 97.5%) and the constant is not significant at all. This means that the estimated impacts of explanatory variables on the latent variables are very similar in the binary and ordered models.
Insert Figure 4 here
Interestingly, properly accounting for censoring in the likelihood does not really affect the above conclusions, as shown by the third regression of Table 7 . On the one hand, we find that gender, number of siblings and sibship sex composition influence education attainment. 20 On the other hand, the decomposition indicates that around 35% of the variance is explained by the covariates introduced into the regression. Among the unobserved variance, the fraction of the within component substantially exceeds the one of the between component (35.5% instead of 29.6%), as in the specification without censoring. Hence, the different additional results based on a categorical outcome are close to those obtained with the binary educational variable.
5/ Conclusion and policy implications
Knowing the relative importance of between-family and within-family differences in schooling is very important from a public policy viewpoint. A central role of government policies is to affect the income distribution between individuals, but the family is another institution which is likely to affect socio-economic outcomes through investments in human capital. The family impact on the distribution of income depends on the variation in individual characteristics both between and within families, and on the rules for allocation of family resources.
Nevertheless, the role of education policies and family decisions has not been clearly identified so far when focusing on the determinants of school attainment and academic achievement in developing countries (see the discussion in Glewwe, 2002) . In addition, little is known concerning the magnitude of between and within inequalities in education in those countries.
In this paper, we have presented a simple method to measure both the between and within sibship variances for the schooling variable. In a setting where educational levels rather than years of schooling are observed for the different siblings, we estimate discrete ordered choice models with random effects and focus on the latent education variable (corresponding to a propensity to be more educated) to perform a variance decomposition. Then, we provide estimates for the case of Albania. Our models explain 40% of the total variance in the propensity to be more educated and we find that inequalities in education are mainly due to differences between families. Differences within family are lower in Albania and far less easily explained.
Based on an ordered education variable, the explained part of the propensity to be more educated is unchanged, but the unexplained within variations are increased. Therefore, focusing on a binary variable may lead to under-estimate within-family educational differences.
The comparison of our results obtained in rural and urban sub-samples suggests that increasing the average education level also decreases the inequality in education within sibships.
On the opposite, it increases the inequality in education between families. The implications of educational policy in terms of inequalities may therefore be different at the family level and at the individual (child) level. Our findings suggest that improving education supply would both increase the average educational level and reduce education inequalities. This means that governments do not necessarily face an equity-efficiency trade-off when increasing school supply.
In addition, we argue that the reduction in educational inequalities is usually underestimated when it is measured at the family level (by the average attainment in the sibship) rather than at the child level. Indeed, we believe that the child (rather than the family) is the relevant level for measuring educational inequalities.
Nevertheless, additional evidence on other developing countries for various continents is needed to extend our conclusions and to better understand the strength of inequalities within families, and we leave this task for future research. We hope that more adequate data on education in complete sibships will be collected in various countries, so that within-family educational inequalities can be analyzed all over the world. If our methodology applied to another country shows that within-family educational inequalities tend to increase when school supply is increased, then this will be a strong motivation for targeting education towards the children who tend to be the most discriminated against (possibly eldest daughters). Note: Random effects Probit models. Absolute values of t-statistics are in parentheses and levels of significance are 1% ( *** ), 5% ( ** ) and 10% ( * ). 
